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[AiWS] ^^S^Ai 

[^di^Mi mm 
im^m 0001 

2001.09.20 
I^X-m^ff] G11B 

[^S2.| SnrS SJ] HOE device and optical pick-up using the same 

[ m & 21 3 EE ] 1-1 998-000275-8 
[CH£I£!1 

[CH £121 3 EE] 9-1998-000616-9 

[5i?|g!§^SS] 1999-043458-0 

JE0NG,Seong Yun 
[^EJe^Sj^l 680919-1109212 

137-900 

l^±] AiS^^AI Ai^^P ?Si 59 §20fnH 104-304 

[^Sj] KR 

[^ixil mms iU2^o\ ^§on o| o !2f ^oi s^t[ 

LID. CHB.I21 

mmm (21) 

ni^e^e] 20 2 29,000 

[^£1S£!^] 3 S 3,000 SJ 

[^ida^SS] 0 21 0 e! 

[fe'Alg^S] 0 & 0 £1 

imm 32,000 

[iJ^AiW] 1. S°TAi- gA1IAi(E21)_lS 
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1020010058176 2001/10/15 

4i^(H0E)# ^-g-tb 3H9^ 

^ ^^M, ^a>£]^ ^ sj.^. ^ ^wj-^ofl 4^ 

°1 Jix>; ^ *SZL^ -f-^H <3 

cfl^H <=>1^, ^> y o v ^s ^-q^^s. ^-71 ^ 

^ *fl^ ^-q^^- ^ ^71 ^« 0 >^ nfl^ ^S)^ ^7^* 

SE^l, *m°] ^^°\) 9X°], *SZL^ ^^6fl J7 

^i3L-g- ^IKnlJiigh)^-, nfl^ofl cfl*}- Jl^t t^3-g- 

5E?h ^"7] ^-wj-^ nfl^ofl c]i^ tijo] •i"^l-(nl_high)^- ) 

4^ "111 tfltl- Ji^S. ^^^-g- ^ wl^^v #^»(ne_highH ^2 

£ 9 
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1020010058176 #^ H*}: 2001/10/15 

ii^> ^ zl *SZL^ 4i*M- oj-g-*}- ^{HOE device and 

optical pick-up using the same} 

£ 1-^ #eflSl J7ig£ q^-g-ofl $711 cfl#€^7> *fl-g-=1 

°l-g-*H DVD# 7ll^Rr ^-f ^ OPD ^-^^ <i# t4^^£ J£^. 

51 2^r ^2flSl ZL^£ r) + =L-%-o)} $711 tfl#^l^fil- ^*}7\ 

*fl-g-^ °l-g-*>°i, HD ^^EL2\ DVD ^iH^ll ^^1^1^ ^£ 

« M-Bl-^ 

£ 3^ #2fl^l *SZL^ ^>7> ^-g-Sl °l-g-*Hr ;g °-6(| , 1- 

SZL^ di*} 3°H1 4€- HD-g- 0^1-^-^- DVD-g- 1^1-^-Sl ^JL-I:^: 14^^ 

£ 4fe ^£fl£) #SZL^ ^>7> *fl-g-fl %^<^ °l-g-*Rr # 

Szl^ i*> ^olofl cc]-^ HD-g- 1^4 DVD-g- sj^S -§:-§: M-e]-^ JE^. 

£ 5^r ^^°J ^-^^ ^ti^Hl ^43^ °J 

£6^^ ^o\) ^ *SZL^ 01 ol, Bio] ^A>sl^ 13 o} 

£ 7^ £ 6^1 B-B e)-<£N tfl^ ^£5] ofl.f. q-Ef^l JE^ . 
£ 8^r £ 6^1 B-B tfltb 4€- *4e}\H 
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£ 9^r 4^ #5.^-^ ^*># °l-g-^ &<H*1, * 

21... #SZL^ 22... t^f-^ 

23... HD 24... DVD ^3 

71, 81... #2fli 72, 82... -g-^ ^ 
73, 83... ^ 

<is> -g- ^-sj^ ^tb ^^-S-Ai, ^1 c]a 3 o] ^^- 7 > cj-g- o}^ 

<16> t^lia7[ Jl^H^/Jl-g-^^ 7}^ , ol-i- 7l^-/7]]^5>7] 

a o^-°3- #^<3 ^<^1 7fl^-s)cH 
<17> ZL&m-, <>H ^1^32] ^A>ofl nfs. Al^ro} <gs}-^-^^ eflol^S] s^ofl til- 
til Bfl^i cfl#^]^si 7fl^e] ^i-g-ofl uhi^s, ^ahi tfltb ^ 
£ (Tilt Margin)^ ^51 7} ^7}^-^ #3*1 #<H«"7fl , °1» & 
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1020010058176 QA- 2001/10/15 

<18> •a^lS, 650MBS} 3fe CD t^H^r 211 o]^ 780nm ^JE^Jl, 

#^2) 7fl^^r 0.45°)t±. tb€, 4.7GB^ tfl-g-^^l DVD eflo]^ sj- 

#°1 650nm°lH tfltf22] 7fl^-^b 0.6^^. CD^ t\^3. 7}& 1.2mm°l 
n) DVD^ ^-f^- 0.6mm^i DVD7> c) gMl s)<H ^tf. J£, ^^°\] 7 fl^ 

^3 HD t]i32] ^-f ^7}t] ^SLS-*] 405nm 7fl^-& 

0.85S *>fe «<H=M jQcfr^o] flr}. o] c1a 3 o.lmmSAi nfl-f gj= 

Tfl cji3 3*} o}-fKE(margin)# ^L^-i}. 

<i9> o]c4 ^j-o] ( ci^a.^1 ol-e-H cj^a^l ^M)7> *}- 7> 

*>7fl Jf-aQ *H nfl^oll ^-^^^>7> 3711 ^S^>711 5] 3, 

^■71^- ^f- 7)1-1- 7>^1 c^H. Aj-jr ?>Sl ^£.^r °\&\ y o V< ^>°l *)1 

<20> <1}3,*\, HD c]i3?1 0.1mm ^1^1 ^a 3 ^ ^ *&7ft& cfl#3l^7} *fl-g- 

€ #*1» °l-§-*H, ^1 0.6mm^ DVD c]iHf Tfl^ nfl ^sq^r *r 

£ lofl M-El-^ ^4. ol* rms &o_£_ «r^-*V ^*>^£- 0.507 

^JE^, ^^1 ^^131 ^*>&°1 0.07 A o^ol^o) Marechal 
Criterion^ 37fl ^*>?fl &t±. oJ-eH , J±tf*>7l Jfl*H , 
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1020010058176 %^ H*]-: 2001/10/15 

650nm 4*<h§- 0 J4M^: °fl , S>tfl£l*r 7>*l7fl ^ ^ 

<21> ZLB^V f^H, ^ S^jM-* o)-g-^H ^^-S- ^ # 

^*K1 #5.3.^ i^XHOE: Holographic Optical Element)!- ^r-g-Srfe- w o v ^°l 

9\- irS.H^ ^x}7\ *fl-g-£ °1 -§-*>^ , HD DVD t]^EL°\] 

<22> ^, £ 2^] M-El-^1 a>s}- ^o] , db7>(21)# °l-g-5><*| HD-g- ^-4 

DVD-g- cfltb SH^^ , tfll-^l^(22)S HD c]^ 

a (23)Sr DVD ^i£l(24Hl ^<>1 ^#5)5.-^ *}JL d) 7 ]x] , ^7} 

^#31^(22)^ HD-g-^1 *kA] 31^<>H, <$7] rfll-^^(22) SHI #7) # 

S.=L^ di*K21)» ^^1 Al^lJl, 405nm ^°ll tfl^ 0*r#* *r-§-*r°3 ^ 

3 ^-^^5f7> M *fcll f 650nm ^^-^ ai^. A>-g-*)-a} ^ 

<23> ^ f ^ 3 £. ^eflo} ^ S ZL^ i:7|-7> *fl-g-^ o]-g-^ ^ -f 

ofl, ix} £o]ofl n}-^ HD-g- 0*r#2). DVD-g- l^r^^l s^JL^ M"^^ 

£^o]cf. £ 3^ t2^, 405nm sj-^o] 0*}#£l s^Jl^ 37fl^ ihr-^, 
650nm l*}^ f^^Tfl ^ ttj-s}-, 405nm 

0*rM JL-i-g- 3.711^, 650nm 4^ l*r^ Jl-§t<>1 ^^Tll £]<H ^ 
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<24> ^^-H ¥ V]^=L tflsflA) 1^%* Aj--g-SRr «j- 

*H ^Als]cH 014. o] 3 o.ofl ifl^sfe HD *}-g- ^T^fe o>u| 

5}-, <£ ^£l°ll Af-g-Sj^ m^ofl g^<H 3^*1 ^^H^ £ 4 

°lei^- ^-f^ 41*} S°H1 n}€- HD-g- 1*}^ DVD-g- 3^ 

<25> £ 4^ M-B}\H uj-af £0], :£*} S°H ^tfl jL-i:* 

^*HI <4€- 2}^Jl#^ ^^-7> 43*>t11 £M, ^*H1 ^ 43*>7ll 

<26> ^, 0*}^- ^ 1*}^* *}-§-*Rr "<H^ ^-f , 1*>#3 S.## 37fl 7>^7j- 

37)1 7>7^7>^, l^^l JL^-Ol ^X}7\] 3<H ^#<H1 

<27> ZLSlJl, ^ 711^1 2--^<Hl tfl*lH l?.}%-9r Af-§-^ ^ o] ^-f°H^ 

^ %<2] S^o] Cfsyl afl^oll , ^ Sj-^-ol ^AHl s^-ol g\jLx\7} £l£^- 

^7fle>7l^ 1-7^>C}. nJ-SH, ol ^^-oflS n>^-7>*l5. 3 * 
SZl^ i*>7}- -^Tll^rl-. 

<28> olo)l a}- el-, ^ti>^o] al^^- ^j-O) ^-f oll^ J= jxJ-^-oll cflsjH 

S)^5.#-i- sltfl^S. 7>^7>7l^ ^-i-Tfl £U, 4^*1 °1 ^ 3^ % £^°1 t 
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1020010058176 #3 ^*>: 2001/10/15 

^•§"€ ^*>» A}-§-ig- , Ol^o) ^ C]^£I ZlZ^-ofl q]5H 

^ ^ ZL ^7># o}-g-*]- ^s*<£ ^§ ^^-ofl 3. S-^o] ol 
A. 

<si> >"<H3 <H ^^M, ^V^fe ^ 

4^ ^"^^7> ^eb^ dt7>; ^ 

<32> ^-7] 4i7s>l- -f-^H ^V^ir ^<H] 3" ^ 3* 

<33> 0^7lA-] ) ^1-71 *SZL^ di7># ^ *Rr "fl^ ^ y oM3 «J ^ 

*!*3 «<HH1 tfl^H 3*13^ ^Hl ZL 

<34> 5&^V, #71 #5.ZL^ ^71-1- ^SHr ^ 

tfl*H S^-i- °1^L, « 0 l-Al-Wj-^:O.S. f-q^iLS ^^H, ^"71 

#1-^1- ^ ^-71 nfl^jq- ^S\o] ^7%^ t$A$f>}^ 

ZZ. JHM ojcf. 
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1020010058176 #^ H*}: 2001/10/15 

<35> ^7} ^*Rr 4M i^, 7fl# 

<36> S^r, ^71 *^ZL^ dl^fil ^-"^ ofl^o] ^^ofl ojo^ AJ. 7 ) ^SZL^ 

ZL^5L cliH^- Z\^5. E^iEL-g- iJo] T^ofl, nfl 

iH tfl$ jTSS. ^^#(nl_high)^, ili cfltb -H^S 

tq^^-g- ^(extraordinary ray)2\ ^^*(ne_high)o] ^S.-^- # 

<37> Htr, #7l nfl^cfl tfl^ JL^SL ^^l-(nlJiigh)il- ( 

nfl^ofl tfl^V jiigs. tq^a.-g- HJ^I H l^ v ^(extraordinary ray)^ # 
«(ne_high)ol ^51^ ^^1, 

<38> 5£t!-, ^71 111 tfltb al^S. cliH-g- ^-frOilJiigh)*!-, 

^•■g-^ nfl^ofl cfl^ jiigJE c^a.-g- ^2] ^(extraordinary ray)^ # 

3*(nejiigh)<>l ^5L^- ^Sjsq^ ^-fofl, °^r3fe c^3L-g- ^ ^% 

<39> SEfV, ^71 nfl^ol ^^^ofl , *5.ZL^ 

*H rfltb -H^£ «3^1 #^l:(nl_high)4, 4^ D I11 tfl^ zi^S 

c]iH-§- ^ ^(ordinary ray)^ ^f-diojiigh)^ ^iE^- #7l 4^ 
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1020010058176 #=j <£*\: 2001/10/15 

<40> a*!, #7l nfl^ofl rfl*l jl^S. c]ia-g- ^•^l-(nl_high)3]- > 

4^ n M°)l tfltr JI^S 3j# (ordinary ray)^ 

(no_high)°l ^JE^- ^£]^r ^^M, ^V^fe Jl^SL z]^3.-%- ^^-^ 

#71 3# ^^^r ^1 s.^iol 5W. 

<4i> iEth #7l ^« 0 >^ nfl^ofl rfltr JI^E ^^l-(nl_high)^, 

4M «M1 cfltr ^ 3# ^(ordinary ray)^ 

(no_high)°l ^51^ -i^fe ^^1, <9 ^51 ^ 

^ ^1*3^ ^ #7l Jl^£ rli3|- ^^-^^f ^°\) =L 4 

<42> S*}-, #7l^ Cf^- ^#*>7l ^Sf^ igj-t^ofl EfS. ^ZL^ 

^, 4M ^"oM3 *fl^l ^3*1, ^r^fe *r# ^ £ 

<43> <^7H, #7] *^ZL^ iXj-f ^^Rr 4M nfl^ ojA> 

HHH tfl^H ^^^S- 3*13^ 3*1 n 
<44> JE^K ^1-71 #^ZL^ 4i7>» ^*H= 4^-^ ofl^^r ^ #*3 H o V ^ ^3 tr 

Tgo)] «j-A>wj-^O.S #M*g#_<5.3. 3#SM, #71 4^ nfl^^ ^-q^^- 
#71 nfl^aH- ^2VS]ol ^Tfl^ ^*Rr 3«H H 43 °1 9X^ . 

<45> S^V, #71 *5LZL^ dt*># ^*Rr 4^ 11^, 7fl# ^^1 

7> #71 #q^#Sl ^r'S* ^*Kr 43°1 olcf. 
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1020010058176 Q*}- 2001/10/15 

<46> o]q± ^o]] o)s>^, #^o] ^fl-g-^ A>-g- 

f-O.^, o]^o} ^ t^^a. ^z]-ofl tfl§>C^ ^T^*}^ ^^5>J1, S|tfl JL 

<47> O]^, JE^-g. -M. Wj-tgo)] afs ^A] <^1# ^1^1 ^ 

<48> M. ^oflA-^ nfl^-i- Af-g-^rH W *S.ZL^ ^ ^- 

^^3. ^-Til *H1 *m T^^r*?* i^>^4. ^ , ^ 5« ^2^H 

nfl^l ^A>£]^ ^ofl ^5]^ W]^ q-BfMl 5L^o]t} 

<49> 4*--^ nfl^ofl Hlol ^AVS]^, ZL <yA>£)^ Wjo] ^^dfl a)-e^ 

^^^s. 7 > ^sHeI^t. ^f, £ 5^1 M-H]-^ w>s^ £o) t ufl^o]] rfl^ 

£} feci], ol^*l aj-g- ^Aj- ^-A5( ord i nary rayHe} tr^. ^al, ^ti^l 

s^fe^l, ^sltb ^-i: Hl^tf ^(extraordinary ray)°l^ 
<so> zls]^, £ 6 ^1 £ 8* ^ o]e4*V 4^ ilt °l-§-*r 

ZL, £ 7 ^ £ 8^ S. 65] B-B er^l^l] ^tr ofl-i- ufEf^H .E^ojt}. 

26-11 



1020010058176 #^ 2001/10/15 

<5i> £ 6 a ^ £ 7i q-E}^£ H>Sf ^o] ( ^> ifloflfe- *M(73) 

°1 a J 'M* tfl*H ^€ 2-°^ f-u) 

<8#°-3. ^^H, #7l ofl€(73)^ #q*g# #7.1 f-U"^ nfl^ 

(72) ^ ^Tjl^ ^tH}. <*7]*\, Sl^S. #7l ufl-g 

(73) ^ *M(72)°1 ^#3^ #2fl^(glass)« M-^Vfitf. 

<52> £ 8^1 M-BfsH H>^" , -#71 ^^>§ <§ ^ is}^ ^-^^ nfl 

<g(83)£r, 31 # ^ol7> ^Sj-^ -8-71 

tf. nslJi, #71 ^(83)3 Tim 2.^ ^ #71 n M 

(82)^ ^aj-sM ^711^^ $ S-^JL 81^ #71 ^-i-^ nfl^(83)4 ^ 

fttd *M(82)°1 ^^51^ #2fl^(glass)» M-e^i*. 
<53> nsl^, 5. 7 ^ £ 9-1- ^ofl n}-^ d^V-I- ^-g-tb 

#*l^l ^i^l tfl^- JL3H3°11 cfl^l-ol #^i£^- f^cf. £ 9^ €• 

^di isZL ^ oi-g-tb M«a #*H SlWi, ^7>ofl <y 

<54> ^71^^, Ol^ Cl^^ofl Cfltb -MSMI £M , W^TT -H^Si 

cl^^-g- ^-4 Tl^S. cl^H-g- HD-§- ^(4^ 405nm)^ DVD-g- «J(s}-# 

650nm)°l ^-f* ^tf. 

< 55 > 5. 7f -i^^, *M(72)£: 54# 405nnHl 

nl_405» f^H, 650nm<^l cflsflA-j^ nl_650^r 7>^14. zi 

BjJI, °M(73)£- 405nm°11 tflSflAl^. ^a}^ ^ 4^ 

>H no_405Sl- ne_4052l 7>*M , 4# 650nm°11 tflSfl^ ^Af^ ig]£] 
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1020010058176 «J*>: 2001/10/15 

^HHN i4 no_650^ ne_650^ «^7H no^b ^ 

(ordinary rayH tfl^ M#-8: M-bHH , neb M (extraordinary 

rayW tfl$ M#* ^ M-EfW. 

<56> <^7H, ^-7] nl_405$r ne_4057 r ^7\] -§-«<>>^ *fl^(72)2f nfl 

^(73)* irS.=L^ i*V* ^1^^}- ^-fofl tfl*H Ji7lS. frl}. °1 

nfl, 4^ 405nm -^^Ml «t°1 W 

*M(72)^ nfl^(73)ofl^ M*°l ^^]7l nfl-g-ofl, 34 

# 405nm^ o>«-e1 <^^=ol ^o] ^fJ^M) ^cf. 

<57> ^jg, ^ 650nmSl ^0] «gA>^6)) , #7l 405nm ^ ^HHMI 

(72)<^1^^ Ml^l nl_650°l £H , nM(73:Hl Mlr°l no_650°l 

s}t}. ojofl rcj-s}-, spj- 650nm^l *?H1 iM^tt ^7] °M(72)4 ^-^-^ 

°M(73HH ^ M#* ±.77} 711 7^1 ^3] *S.ZL^ *8#6fl 

<58> ^,5. 9^1 M-e)-^ t>><4 , 4^ 405nm ^ ^^lb- #SZL^ ;£*H 

<yA>£|^ His] sJ-t?I( incident wave front)^- ^-^^ U^l ^(transmitted 
wave front H ^*r7fl €4^. ^i 1 -}, 650nm 1-^-^^ 

^7H1 M 2r^£: «>*H, *JS.ZL*» ^7}!- ^s^b 

^■1M0 nfl^o) tJt^oIH 3 ^(dif fractional JL-4°M , <>H 

26-13 



1020010058176 ^*>: 2001/10/15 

<59> olnfl, ?M (depth)* 3^*1 2:^*>7fl S] ^ , 

650nm U^l 5]^Jl#* a^cflS. i> ^ $X°-*\ , ^ 405nm^ <3^M 

o] JL^o] ^cfl7> S^H-S- $ ^ °H 4^, ^^-g- H J 

3}- c]i=l-g- «J 5L^ofl cfl^V £^ + o^j ^ 

<60> b}.^- 650nm^) ^^1 <a*>^°fl $X°] , ^ 405nm ^^H^ 

*fl^(72)°lH^ -^t-o) n l_650°l , ^^(73) 
olH^ ne_650ol ojofl rcj-s}-, szj-^- 650nm£) ^1 tflsiH^ #71 

^«oM3 D M(72)^ °M(73)<^1^ i^Tll S]J1, ^31 

^ tg^ofl <qsH S]^o) tlliS^ T^^M" ^ 

9X?\} 

<6i> ^ f 2. oflS.'H, nl_405^ no_4057> ^Tfl 

°M(72)-4 °M(73)* ^i^H tSl^ ±7-}% *\)^ tfi«H 

^ sj-^ 405nm ^w^i 

0 M7l nfl-g-ofl, 4^ 405nm^ aj^ ^oj <£<>} ^^}t\] ^tf. 

<62> sj-^ 650nm^l «?]4|o)] oi ^ f #7] sj.^- 4 0 5nm ^ ^^IM 

(72HH^ nl_650°l £H , nM(73)4Mfe ne_650<^l 

o]^] nj.^ 3).^- 650nm^ «H tflSlH^ # 7 l *M(72):4 
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°M(73)44 A^sL 4€- i^44 S\JL, 44^4 &3.=L^ 4i4 %^o\] 

444 444 4444 ^^4» ii44 <r 3in 44. 

<63> olnfl, ^SZL^ ^4 aoKdepth)!- 444 2:444 44, 44 

650nm 4^1 s)4Jl-§:*- 44^- 4" ^ $a°-4 , sf^- 405nm4 a J£r 44=4 &_oje. 
S., 4 SEtt SL-ir^l 444 4-^4 4 *r $14. °H 44, -H4£ 4^3.-§- «J 

4 4^-B- U J £-^4 44 44 £44 £-*)]-!- 444 <r 44 ^4. 

<64> 4^- 650nm4 44 44^14 &4 , 44 44 405nm 44 33 444=4 

^4?b 444 444 4 4 °J44£4 4 ^S. 

$14. ^4, -g-^ 44(72)44^r ^41:4 nl_6504 44, 4^4 44(73) 
^14^ #^*4 no_6504 44. 44 44, 44 650nm4 44 4^4^ 44 
^44 44(72)4 ^-#4 *M(73)44 4S 4^ ^4«- ^44 4^, 34 
44 S-sn^ ^4 ^ 44 444 444 t^l^s^l ^4^4# iL44 ^ 
5U4 44. 

<65> tl:4, 444^ -n4^ 4^^-§- a J4 44s. 4^^.-§- ^4 4444-1- 4 
44°ll 444^, 4444 4* 444^ 444 44-2-S-l- 444^4 44 
44 444- <r &4. °M, ^44^ 44 ^44^ -H444 444 4°1^ 
^# 4^4 ^s 4^4, ^/2 4(piate)# 4 -§-44 ^444=^- 444^5. 
4, ^44^ 44 4444-1- 44. 

<66> 41-4^1- 4444 444 £, -hUs 4^-§- 4444 4^ 44 

444* :ae}44 44. ^, 4 #4^4 44^ Ji4£. 4^-g- 4444 4 

26-15 



1020010058176 #3 ^*>: 2001/10/15 

*}» #*H1 *fl-§-£ *3L^ *}-g- 
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11 

114 ^^M, ^Afs)^ sj.^. ^ 

^HHN ^ ^-4^1 ^ f1S7} 2^3^ *S.ZL^ 4l^>; * 

«3^r cfl#^ls; # i^>^ ^-g: ^ O.S. «^ *S 

^§ °l-§-*t %^<3 

[^T 1 * 2] 

^ ^ nfl^^ nfl^^- ^AfS]^ «J 

[3^8" 3] 

^-8^ 3-°c^a- 0 l-¥^i, ^7l 4=^ 

^ nfl^o^ ^M^tf ^ ^-71 nfl^sf ^^S)<H ^Tfl^ $^*H=" 3* 

*}^r *S.ZL^ ^7f# oj-g.^ 

xi 3*^1 sfl°H. 
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[^^8- 5] 

#7l *SZL^ ^7V^ nfl^o] AiUj^ofl 9X°] , A oM «ZL^ ±.*M 

^ al^^- ^(extraordinary ray)£] ^»(ne_highH IkS.^ <#7] # 
M 4i^3^r 5}* f>}±; ^rS.=L^ °l-§-^r 

6] 

^g-^ nfl^oH tfl*)- JL^£ cliH.-g- ^^#(nl_high)^ ( 
tfltr -H^S. i^3-§- ^ ^(extraordinary ray)^ 

(ne_high)°l °JA|-51^ JL^JE t^£l-g- 

7] 
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^7) n fl€°fl tHtb cjia-g- ^ -g^irCnlJiigh)^, 4^ 

"All cfltr 31^ £ t^^-g- fjsl Hl^^ ^(extraordinary ray)^ #^tr 
(ne_high)°] ^-SL^- -id^sjfe- °^r3fe 

T^fe *S.ZL^ ol-g-tb 
[3^*8- 8] 

^"71 "111 tfltr cjia-g- ^-^1- 

(nl_high)2f, cfltr t)^EL-%r w]^^- 

extraordinary ray)^ ^^*(ne_high)^l ^S.^ #7] 

s^Sl^ 3* #SZL^ 

9] 

<#7] irS.H^ dM-S] ^d^^^l ^7] *SZL*g di^Hl 

-§- ^(ordinary ray)^ #^l-(no_high)ol ^5.4=- #7l ^-^^ *M 
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[$^* 10] 

#7] ^ H o v ^ 111 ^tb c]i3-g- ^■^l-(nljiigh)4 ) -^M 

^ -H^i cjiH-g- (ordinary ray)^1 ^-*l»(no_high) 

•a #*|. 

11] 

^•71 ^ jl^S. t^i^-g- HJS] ^^lr(nl_high)^, 

tfl^ JLHS. t)^3.-%- ^ (ordinary ray)^ ^^(nojiigh) 

S-^ i* r « 
12] 

^-7] 4i7]-2l nfl^ol) cfl*}- C^iEl-g- 

(nljiigh)^, tfltr c]i3-g- ^ ^(ordinary 

ray)^ Mt-(no_high)°l ^7} ofl^o] ^-fofl , #7l 4 
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M ?i °1 (depth) -*7l t^=i-g- ^ ^^Jl#^1 

2:3 3 4 ^-i- *>fe 1-5-^1^ °)&& 
[^T 1 * 131 

all 1*41 9X^, 

^7) tfl#31^r, al^S. C]i3^ «334 7^£ ^^3.-8- «J<>1 ^ 

^ ^7>« °l-g-^ 
141 

^4 nfl^o] ^^SJH, ^A^fe 4# # 

ZL*g i7>. 

15] 

*ll 14*41 sa<H>H, 

^-71 *S.ZL^ ^7>» ^*Hr ^-M 1^4 -^ u oM) ^1-34 a J 

^ y o v ^°fl tfl*H £*H 3* ^ S-s.n'g 

16] 

*0 14* *fl 15*4] &<H*1, 

^ u oM3 41^4 ^^S)^ ^31^ ^*Rr 3# ^K 1 -^ »SZL^ ^7>. 
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MJt 1 ^ 17] 
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[51 1] 

OPD 



[51 2] 




[51 3] 

HD o*F3- 




0.0005 0.001 0.0015 0.002 0.0025 0.003 
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[£. 4] 

HD 1*H 




depth(mm) 



0.0005 0.001 0.0015 0.002 0.0025 0.003 



IS. 5] 
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[S. 7] 



[£ 81 



71 



n1 



.72 




71 



81 



n1 



.82 




81 
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15- 9] 



405nm 



650nm 



Incident 
wave front 



Polarization 



© Polarization 




HOE 



Transmitted - 
wave front 
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